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The floral scent of Chimonanthus praecox (L.) Link (Calycanthaceae; Magnoliids) was collected by the 
headspace method and analyzed using gas chromatography - mass spectrometry (GC-MS). The main 
components of the floral scents are benzyl acetate (42.2 %), transfv- ocimene (24.8 %), linalool (17.2 %), 
and benzyl alcohol (6.9 %). These compounds are common in the scent profiles of many plants 
throughout the angiosperms. In addition, the female and male stages (phases) of the protogynous, droop¬ 
ing flowers of C. praecox f. concolor Makino were observed. In the female phase the stamens are bent 
toward the tepals away from the pistils at a right angle. After approximately two days the stamens com¬ 
mence to move to enclose the pistils. It takes from one to four days for the stamens to eventually enclose 
the pistils in the various flowers and then anthers shed their pollen. 
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Floral scent is an important insect attractant and 
undoubtedly played a key role in the evolution of 
reproductive systems of flowering plants (Pellmyr & 
Thien 1986). However, the floral scent chemistries 
of most native and cultivated plants have not been 
analyzed (Knudsen et al. 1993). 

This study analyzed the floral scent emitted 
from the yellow and nectarless flowers of Chimo¬ 
nanthus praecox (L.) Link (Calycanthaceae), native 
to southeastern China and widely cultivated in gar¬ 
dens. The plants of C. praecox , commonly known as 
winter sweet, flower December to February in Japan. 
In addition, we recorded the conspicuous move¬ 
ments of the stamens in relation to the functional life 
of the flower. Floral movements are common in 
other protogynous Magnoliids (Endress 1990, Thien 
et al. 2000). 


Materials and Methods 

Samples of floral scent were collected from five 
cultivated plants (three individuals of Chimonanthus 
praecox and two of C. praecox f. concolor Makino) 
and analyzed using gas chromatography - mass 
spectrometry (GC-MS) from January 14 to 23, 
2001. Twigs (n=5) with attached flowers (17-28 
flowers / individual) were placed in water and 
enclosed in a polypropylene bag. The air in the bag 
was sampled using a mini-pump with a flow rate of 
150ml/min via a cartridge containing 50 mg of 
adsorbent, Tenax TA 60/80 mesh, (inserted in the 
line) for four hours within 11:00-17:00. The scent 
volatiles trapped on the adsorbent were eluted with 
300 ]id diethyl ether. A 10 pi aliquot of nonyl acetate 
solution (0.5 mg/ml dichloromethane) was added to 
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all samples as an internal standard to calculate 
amounts of the volatiles. Two pi of the eluent was 
used for GC-MS analysis. Controls (polypropylene 
bag and twigs with no flowers) were simultaneous¬ 
ly collected for all samples. Further details of floral 
scent sampling and analysis are described in Azuma 
et al. (2001, 2002, 2004). Observations of stamen 
movement were conducted on one plant of C. prae¬ 
cox f. concolor cultivated in the Kyoto University 
Botanical Garden from January 25 to February 2, 
2001. 

Results and Discussion 

Chemical profiles of the five floral scent samples 
collected from Chimonanthus praecox (including f. 
concolor) are presented in Table 1. The main com¬ 
ponents of the floral scent are benzyl acetate (42.2 
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%), /nms-fl-ocimene (24.8 %), linalool (17.2 %), and 
benzyl alcohol (6.9 %). These compounds are com¬ 
mon in the scent profiles of many plants throughout 
the angiosperms (Knudsen et al. 1993). For exam¬ 
ple, benzyl acetate is the main component in the flo¬ 
ral scent of Sansevieria cylindrica (Dracaenaceae) 
(Knudsen & Tollsten 1993), Silene nutans , S. 
dichotoma, S. italica (Caryophyllaceae) (Knudsen & 
Tollsten 1993, Jurgens et al. 2002), Hesperis 
matronalis (Cruciferae) (Nielsen et al. 1995), 
Clarkia breweri (Onagraceae) (Raguso & Pichersky 
1995), Narcissus papyraceus, N. serotinus (Amaryllid- 
aceae) (Dobson et al. 1997), and several orchid 
species (Williams & Whitten 1983, Gerlach & 
Schill 1991). In addition, benzyl acetate has been 
used to trap various species of beetles in the fields 
(Ikeda et al. 1993, Nakashima et al. 1994, Fuku¬ 
yama 1995). The floral scent profile of C. praecox is 
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Table 1. Chemical profiles of floral scents emitted from Chimonanthus praecox (including f. concolor). Compounds marked with aster¬ 
isk (*) were identified by mass spectra and GC-retention times of authentic compounds. 



Chimonanthus praecox 

f. concolor 

Average 

No. of flower / sample 

27 

28 

17 

18 

19 


Total pg / fl / 4hrs 

3.21 

1.16 

2.21 

2.09 

6.33 

3.00 

Benzenoids 







Benzealdehyde* 1 * 

0.6 

2.3 

3.3 

2.5 

tr 2 * 

1.7 

Benzyl alcohol* 

1.6 

7.4 

11.3 

9.9 

4.4 

6.9 

Methyl benzoate* 1 * 

0.2 

1.3 

0.9 

0.9 

1.2 

0.9 

Benzyl acetate* 

41.5 

59.0 

42.3 

26.8 

41.6 

42.2 

Cinnamyl acetate* 

Terpenoids 

0.2 

. 3 ) 


- 


<0.1 

Limonene* 1 * 

0.3 

1.0 

1.1 

0.5 

7.4 

2.1 

c/s-(3-Ocimene* 

0.9 

- 

tr 

0.3 

- 

0.3 

tra«.s'-(3-Ocimene* 

39.2 

- 

21.9 

43.5 

19.3 

24.8 

Linalool* 

2,6-dimethyl- 

13.8 

20.9 

17.9 

14.2 

19.4 

17.2 

2,4,6-octatriene 

0.2 

- 

- 

- 

- 

<0.1 

Fatty acid derivatives 







Undecane* 1 * 

tr 

0.5 

0.5 

0.0 

4.7 

1.2 

Dodecane* 1 * 

0.2 

0.8 

0.7 

0.7 

2.0 

0.9 

43 67 71 95 113 

tr 

4.4 

tr 

0.7 

- 

1.0 

43 67 71 95 113 

tr 

2.5 

tr 

tr 

tr 

0.5 

N-compound 







Indole* 

1.3 

tr 

- 

- 

- 

0.3 

Total (%) 

100 

100 

100 

100 

100 

100 


'* These compounds were also found in the controls (bag and twigs with no flowers) with nearly equal amount. 
2> trace amount. 

3 * not detected. 
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Fig. 1. Female and male stage (phase) flowers of Chimonanthus praecox f. concolor. Stamens of the female stage (phase) flower are 
showing early movement of stamens. Bar indicates 1 cm. 
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Fig. 2. Stamen movement of Chimonanthus praecox f. concolor. Ten flowers (A-J) were observed. 
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representative of many insect pollinated species of 
plants. Although the pollination biology of C. prae¬ 
cox is not well studied, Liu et al. (1999) noted that 
the flowers were pollinated by flies and honeybees. 

There is no apparent difference between chem¬ 
ical profiles of Chimonanthus praecox and C. prae- 
cox f. concolor in quality and quantity of chemicals 
(Table 1). However, one of three samples of the 
floral scent of C. praecox lacked tra«s-j3-ocimene 
and showed a large amount of benzyl acetate (59.0 
%) and other compounds (Table 1). Intraspecific 
variation in floral scent chemistry is often observed 
(e.g., Tollsten & Bergstrom 1993, Azuma et al. 
2001) and additional samples from natural popula¬ 
tions need to be analyzed to display the degree of 
variation of floral scent profiles in C. praecox. 

The female and male stages (phases) of the 
protogynous, drooping flowers of Chimonanthus 
praecox f. concolor are shown in Fig. 1. We observ¬ 
ed the movement of the stamens and throughout 
the flowering of ten flowers (one plant; Figs. 1 & 2). 
In the female phase the stamens are bent toward the 
tepals away from the pistils at a right angle (Figs. 1 
& 2). After approximately two days the stamens 
commence to move to enclose the pistils (Fig. 2). It 
takes from one to four days for the stamens to even¬ 
tually enclose the pistils in the various flowers and 
then anthers shed their pollen (Fig. 2). The flowers 
need to be self and cross- pollinated by hand to 
determine if the plants can be inbreed and also to 
determine the functional period of the female stage. 
Preliminary observations suggest the flowers are 
adapted for out-crossing. 
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